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Spin lifetime and diffusion constant
The spin lifetime and diffusion constant in this study shown in Fig. S4 were evaluated from different devices having different contact resistances, prepared on the same substrate and on graphene flakes with similar electrical properties. Fig. 3a, b of main text.
We characterized the graphene channel by varying the back gate voltage for the device presented in the main text ( Fig. 3a, b) . Figure S5 shows the Dirac curve measured in a four probe geometry at room temperature. We estimate the channel mobility to be µ ~ 1000 cm 2 V -1 s -1 . The relatively low mobility that we obtained in this device possibly leads to the low spin relaxation time of 100 ps.
Magnetoresistance calculation
In order to show a comparison of h-BN tunnel contact resistance and graphene spin resistance in our devices, in Fig. S6 we show the magnetoresistance calculated using Fert-Jaffrès model for graphene case 4 . In our devices the tunnel resistance R T of h-BN contacts lie in the region with green shade much higher than the graphene channel spin resistance R ch s , which is required for efficient spin injection. 
